Ps. pyocyanea is a common infecting organism usually recognized in the routine laboratory by colonial morphology, pigment production, and positive oxidase and catalase tests, but for some time it has been recognized that strains may not be pigmented on first isolation (Gaby and Free, 1953) . For such organisms growth on cetrimide agar (Lowbury and Collins, 1955) and ultra-violet fluorescence (Lowbury, 1951) are helpful but not absolutely specific. In our hands the cytochrome oxidase test (Ewing and Johnson, 1960 ) may also be difficult to interpret in poorly pigmented strains. Flagella straining, decarboxylase tests, and the use of special fermentation conditions (Hugh and Leifson, 1953) are not usually performed in a routine hospital laboratory. Conventional carbohydrate tests are not very helpful although acid is usually produced in glucose after a variable period of time.
Alcaligenes faecalis is a non-pigmented organism but it gives positive oxidase, cytochrome oxidase, and catalase tests. This species has no action on glucose and is without action on other routine carbohydrates. A further test which rapidly distinguishes Alcaligenes from Pseudomonas is desirable as a series of negative tests is hardly determinative. Another organism which has been confused with Pseudomonas is Achromobacter anitratus but this should not really give rise to difficulties as typical strains of A. anitratus are oxidase and cytochrome oxidase-negative and produce acid in glucose, xylose, and arabinose. Thornley (1960) TEST METHODS Oxidase activity was tested on filter paper impregnated with tetramethyl-p-phenylenediamine (Kovacs, 1956 ).
Cytochrome oxidase activity was detected by the addition of 1 % alcoholic alpha-naphthol and 1 % aqueous para amino-dimethylaniline oxalate to 18-hour cultures on nutrient agar slopes (Ewing and Johnson, Arginine dihydrolase activity was determined by the method of Thornley (1960 Inhibition studies were carried out with the same medium and 10-3M cyanide and 10-3M arsenite were added after sterilization.
In addition to the arginine dihydrolase test (Thornley, 1960) , the arginine test (M0ller, 1955) , the medium for which differs by the addition of glucose, pyridoxal, and beef extract, was performed both with and without the addition of inhibitors.
RESULTS
In a preliminary study 26 consecutive strains of Ps. pyocyanea, identified as already indicated by their behaviour in conventional laboratory tests, were tested under identical conditions to those described by Thornley. These differ from those of the method ultimately employed in that a second bottle is inoculated to which no liquid paraffin is added. Table I shows that the 'closed' or paraffincontaining bottle was uniformly positive but the 'open' bottle yielded variable results. As a consequence only the 'closed' bottle was used for subsequent tests. Table llI. 2Positive at room temperature, not at 37°C.
strains were found to be positive within two days, incubation was continued for a further four days to see whether the majority of these strains would eventually break down arginine in the test system. Table III shows the findings and the time taken for the reaction to occur. The majority of strains of both these species were ultimately found to be positive or weakly positive. However, the activity of Ps. pyocyanea was much more rapid. Nevertheless this finding and the fact that certain Gram-positive species are also positive makes the method un- Ackermann (1910) investigated bacterial putrefaction and demonstrated the production of putrescine, which he showed to be derived from arginine. This process has been confirmed more recently in Enterobacteriaceae (M0ller, 1955) , and the biochemical sequence is shown in Figure 1 . Arginase is a monohydrolase and requires pyridoxal as a cofactor. Earlier observation (Ackermann, 1908) showed that ornithine was also producd from arginine during putrefaction. Hino (1924) showed Ps. pyocy~anea to be capable of attacking the guanide group of arginine, and Horn (1933) first demonstrated the arginine desimidase (arginine-ornithine) system using this organism. A similar mechanism was investigated in Streptococcus sp. (Gale, 1940) and Str. faecalis (Sekine, 1947) . Working with the latter, Oginsky and Gehrig (1952) established citrulline as an intermediary, and showed that at least two enzyme systems were involved and that the production of ornithine by this mechanism was independent of phosphate-bound energy (Fig. 2) . Failure to detect citrulline earlier appears to have been attributable to impermeability of the cell wall, since, with cell-free extracts obtained by ultrasonic disintegration, or with acetone-dried extracts, Knivett (1952) demonstrated its presence by chromatography. He further showed that citrulline was attacked only slowly by intact cells and not at all by cetavlon-treated cells (in the absence of A.T.P.). Slade, Doughty, and Slamp (1954) demonstrated the presence of this mechanism in a 'Pseudomonad', and similar reports have been made by other workers (Akamatsu and Sekine, 1951; Slade and Slamp, 1952; Schmidt, Logan, and Tytell, 1952) . The arginine dihydrolase system has been demonstrated in Streptococcus, where citrulline production has been used as a classification measure, and is known to occur in other Gram-positive bacteria, e.g., Lactobacillus, Staphylococcus, and Clostridium (Hills, 1940) and Corynebacterium (Cowan and Steel, 1961) . It also occurs in baker's yeast (Roche and Lacombe, 1952) and Chlorella pyrenoidosa (Horn, 1933) . Arginine dihydrolase activity in Gram-negative organisms is less well documented although several 'arginine' tests have been introduced. Moller (1955) tested with Nessler's solution after four days' incubation. A positive result was taken to indicate the presence of arginine dihydrolase in the system; however, it is necessary to exclude the presence of urease before making this assumption. Sherris, Shoesmith, Parker, and Breckon (1959) (negative) .
Experimental data indicate a positive result in Thornley's test to be attributable to arginine dihydrolase activity; thus Str. faecalis, which has no decarboxylase activity, gives a positive result (see Table II ). All amino-acid decarboxylases are inhibited by cyanide (Gale, 1940) . The addition of cyanide to the test was without effect in Thornley's medium. Arsenite at 10-3M causes 50% inhibition of arginine desimidase (Oginsky, 1955 criminately on occasion. Over 20 years ago it was proposed that this laxity of terminology be abandoned (Hills, 1940) but confusion still exists. Our results show that whereas other pathways may also be involved in M0ller's test, anaerobic breakdown of arginine in Thornley's medium appears to depend specifically on arginine dihydrolase activity. This probably accounts for the more limited range and greater specificity of the present test, which, with the Gram-negative organisms tested, gave positive results only with Pseudomonas, Salmonella, and some Enterobacter.
The value of the present test lies in providing a reliable positive test to aid in distinguishing between Gram-negative organisms which are inactive in conventional biochemical tests. Ps. pyocyanea, an important hospital pathogen, is thus easily and rapidly distinguished from Alcaligenes and Achromobacter. Salmonella and Enterobacter are readily distinguished by their greater fermentative activity and a negative oxidase reaction. The test is recommended for routine laboratory use as the medium is simple to prepare and results are available after overnight incubation.
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